RCA MOS FIELD-EFFECT TRANSISTOR 

For Critical RF Amplifier Applications 




RCA 3N154* is an n-channel depletion-type silicon 
field-effect transistor utilizing the MOS construction. It 
is intended primarily for vhf amplifier applications up to 
250 MHz in military and industrial equipment. 

Because of its improved transfer characteristic and 
exceptionally wide dynamic range, the 3N154 can provide 
substantially better crossmodulation performance in 
linear amplifier applications than conventional bipolar 
transistors. The extremely low gate leakage current 
eliminates diode-current loading of the input circuit 
under strong input conditions, a problem which is common 
to junction-type FET’s. These features, in addition to 
low feedback capacitance, permit the design of circuits 
providing superior high-frequency operation and high gain 
without neutralization. The 3N154 utilizes full-gate 
construction and is hermetically sealed in a JEDEC 
TO-72 metal package. 

* Formerly Developmental No.TA7375. 

Maximum Ratings, Absolute-Maximum Values at = 25 °C: 


DRAIN-TO-SOURCE VOLTAGE, V DS . +20 V 

GATE-TO-SOURCE VOLTAGE, V Gg : 

CONTINUOUS (dc) ..+1,-8 V 

PEAK ac. ±15 y 

DRAIN-TO-GATE VOLTAGE, V DG . 20 V 

DRAIN CURRENT, I d A . 50 m A 

TRANSISTOR DISSIPATION: 

At ambient | up to 25°C. 400 mW 

temperatures^ above 25°C.derate at 2.67 mW/°C 

AMBIENT TEMPERATURE RANGE: 

Storage. -65 to + 175 °C 

Operating. -65 to + 175 °C 


LEAD TEMPERATURE (During Soldering): 

At distances not closer than 1/32 inch to 

seating surface for 10 seconds maximum . 265 °C 

A Pulsed: 

Pulse duration <. 20 ms 
Duty factor <.0.15 


Information furnished by RCA is believed to be accurate and re¬ 
liable. However, no responsibility is assumed by RCA for its use; 
nor for any infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 


SILICON MOS TRANSISTOR 
N-Channel Depletion Type 

For Critical Amplifier 
Applications in Military & Industrial 
VHF Communications Equipment 

TO-72 

Operating up to 250 MHz 

DEVICE FEATURES 

• Closely controlled IpSS — ■ 

10 to 25 mA 

• Low gate leakage current — 

■gss ~ 0 * 1 p a f yp- 

• Low feedback capacitance — 

C rss =0 - 12 p f f yp* 

• High forward transconductance — 

g fs “7500 fimho typ. 

• High vhf power gain — 

Gps = 15 dB min. at 200 MHz 

• Low vhf noise figure — 

NF =3.5 dB typ. at 200 MHz 

• Exceptionally good cross-modulation characteristics 

PERFORMANCE FEATURES 

• large dynamic range 

• greatly reduced spurious responses 

• permits use of vacuum-tube biasing techniques 

• excellent thermal stability 

• superior cross-modulation performance and greater 
dynamic range than bipolar transistors 
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ELECTRICAL CHARACTERISTICS: (At Ta = 25° C) 

Measured with Substrate Connected to Source Unless Otherwise Specified . 


CHARACTERISTICS 

SYMBOLS 

CONDITIONS 

Min. 

LIMITS 

3N154 

Typ. 

Max. 

UNITS 

Gate-to-Source Cutoff Voltage 

V GS (off) 

VDS = 15 V, Id = 50/2 A 

-2 

-3.5 

-8 

V 

Drain-to-Sou rce Cutoff Current 

iD(off) 

VDS = 20 V, Vgs = -8 V 

- 

- 

50 

fl A 

Zero-Bias Drain Current** 

IDSS 

VDS =15 V, V G S = 0 

10 

15 

25 

mA 

Gate Leakage Current 

'gss 

VDS = 0, V GS = -8 V, T A = 25° C 

VDS =0, V GS = -8 V, Ta = 125°C 

Vds = Q- v G s =+ 1 , ta = 25°c 

V DS = 0 - V GS = + 1, Ta = 125° C 

- 

0.0001 

0.0001 

0.05 

5 

0.05 

5 

nA 

nA 

nA 

nA 

Magnitude of Forward Transadmittance 

yfs 

Vqs = 15 V, Iq = 5 mA, f = 200 MHz 

5000 

7500 

- 

/x mho 

Forward Transsconductance 

gfs 

Vds = 15 V, Id = 5 mA, f = 1 kHz 

5000 

7500 

12,000 

/x mho 

Small-Signal Short-Circuit Input Capacitance 

G iss 

Vds = 15 V, Id = 5 mA, f = 0.1 to 1 MHz 

- 

5.5 

7 

PF 

Small-Signal Short-Circuit 

Reverse Transfer Capacitance* 

Crss 

Vds =15 v, Id = 5 mA, f = 0.1 to 1 MHz 

0.03 

0.12 

0.2 

PF 

Small-Signal Short-Circuit Output Capacitance 

Coss 

Vds = 15 V, Id = 5 mA, f =0.1 to 1 MHz 

- 

1.4 

. 

PF 

Gate Leakage Current Resistance 

Rgs 

vds = 0- vgs = -8 v 

- 

1014 

- 

n 

Drain-to-Sou rce Channel Resistance 

r DS( on ) 

v DS = 0- V Q 5 = 0, f = 1 kHz 

- 

200 

- 

n 

Input Conductance 

Sis 

Vds = 15 V, Id = 5 mA, f = 200 MHz 

- 

500 

- 

/xmho 

Output Conductance 

8os 

Vds = 15 V, ID = 5 mA, f = 200 MHz 

- 

275 

- 

/xmho 

Power Gain 

Maximum Available Gain 

Maximum Usable Gain 
(Neutralized) see Fig.l 

G PS 

Vds = 15 v, Id = 5 mA, f = 200 MHz 

13.5 

20 

16 

- 

dB 

dB 

Noise Figure (see Figs. 1 & 10) 

NF 

Vds = 15 V, Id = 5 mA, f = 200 MHz 


3.5 

5 

dB 


* Three-Terminal Measurement: Source Returned to Guard Terminal ** Pulse Test: Pulse Duration < 20 ms Duty Factor < 0.15. 



Cy C 2 ; 1 . 5-5 pF variable air capacitor: E. F. Johnson Type 160-102 
or equivalent 

C 3 : 1-10 pF piston-type variable air capacitor: JFD Type VAM-010, 
Johanson Type 4335, or equivalent 

C Af CL: 0.3-3 pF piston-type variable air capacitor: Roanwell Type 
4 b MH-13 or equivalent 


Q = 3N154 


Ly 5 turns silver-plated 0.02” thick, 0.07"-0.08” wide copper 
ribbon. Internal diameter of winding = 0.25"; winding 
length approx. 0.65". Tapped at 1-1/2 turns from Cl end 
of winding 

L- 2 : Same as Lj except winding length approx. 0.7”; no tap. 


Fig. 1 - Test Circuit used to Measure 200-MHz Maximum 
Usable Power Gam and Noise Figure . 
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3N154 


TYPICAL 200-MHz COMMON-SOURCE ADMITTANCE (Y) 
COMPONENTS vs DRAIN CURRENT 




Fig.8 - Reverse transadmittance (Y rs ) components. Fig.9 - Output admittance (Y os ) components. 



* SEE FIG I FOR CIRCUIT 92CS-I489I 

Fig. JO - Noise figure measurement setup. 


TERMINAL DIAGRAM 



1 - Drain 

2 - Source 

3 - Insulated Gate 

4 - Bulk (Substrate) 

and Case 


OPERATING CONSIDERATIONS 

& 


DIMENSIONAL OUTLINE 
JEDEC TO-72 



The flexible leads of the 3N154 are usually soldered 
to the circuit elements. As in the case of any high- 
frequency semiconductor device, the tips of soldering 
irons should be grounded, and appropriate precautions 
should be taken to protect the devices against high 
electric fields. 

This device should not be connected into or disconnected 
from circuits with the power on because high transient 
voltages may cause permanent damage to the device. 


Note 1: Dimensions in parentheses are in millimeters and are 
derived from the basic inch dimensions as indicated. 

Note 2: The specified lead diameter applies in the zone be¬ 
tween 0.050" (1.27 mm) and 0.250" (6.35 mm) from the seating 
plane. From 0 250" (6.35 mm) to the end of the lead a maxi¬ 
mum diameter of 0.021 " (0.533 mm) is held. Outside of these 
zones, the lead diameter is not controlled. 

Note 3: Leads having a maximum diameter of 0.01 9" (0.482 mm) 
at a gauging plane of 0.054" (1.372 mm) + 0.001" (0.025 mm) 
- 0.000" (0.000 mm) below seating plane shall be within 

0.007 "(0.1 77 mm) of their true position (location) relative to a 
maximum width of tab. 

Note 4: Measured from actual maximum diameter. 
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